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Hitchiker Avionics Interface Reo_uirement_
Summary

Bilevel Commands (+28V)
bus A/B select
oven enable

processor restart
system halt

_ml.faz_na_
NONE

Asvncronous Uolink IRD)

1200 baird (1 start, 8 data, no parity, 1 stop )
customer message - basic functions

operating system commands
experiment commands

volume

TBD Bytes/Hour

mission elapsedtime (asyncronousor syncronous)

Asyncronous Downlink (SD)

1200 baud (l start,8 data,no parity,1 stop)
customer data - basic content

operating system status
experiment shams

volume

TBD Bytes/Hour

Medium Rate Downlink
NONE

NONE

Experiment Total Current

Texture Dam

SEA Bascplale
GAS Structure
GAS Hcatsink

None

None



Hitcbiker Avionics Interface Reouirements

Telemetry Format

1 Second Frame

Mnemonic

SYNC
SYNC
SYNC
ID

Description Typ_ Lcn

byte 8sync
sync byte 8
sync byte 8
frame identifcation byte 8

SEC see byte 8
MIN min byte 8
HOUR hour byte 8

UDAY l's day byte 8
TDAY 10's day byte 8

SIN

EXPID

ELINE

SAMP

Manufactm'ing Control
schedule line number

experiment id
experiment line number
sample number

Manufacturing Process
pyrometca" output
sample temp
lamp intensity
lamp current
lamp voltage

Manufacun'ing Data
characterization output 1
characterization output 2
characterization output 3
characterization output 4

Robot Status

Z position
Tiara position
Radial position
Gripper position
Radial ftxce

Gripper force

Rsxlgc

0-59
0-59
0-11
0-9
0-3

byte 8 0-255
byte 8 0-255
byte 8 0-255
byte 8 0-255

intg
real
real
real
real

16
16
16
16
16

16
16
16
16

16
16
16
16
16
16

real
lv.al
real
w,al

intg
intg
intg
intg
real
real

Total Bytes



HitChiker Avionics Interface Reouirements
Telemetry Format

1 Minute Frame

M_lcrr_nic

SYNC
SYNC
SYNC
ID

OPSTAT
OSSTAT

CPSTAT
CSSTAT

ZMIMON
TMIMON
RMIMON
GMIMON
CPUIIMON
CPU21MON

PWRTMP
CPUITMP
CPU2TMP

BPTMP
RADTMP
OVITMP
OV2TMP
ROBTMP

Description Type Len Range

sync byte 8
sync - byte 8
sync byte 8
frame identffeation byte 8

Manufaeuning Calibration
pyrometer calibration
pyrometer calibration
pyrometer calibration
pyrometer calibration

intg 16
intg 16
intg 16
intg 16

Operating System
processor status byte 16
software status byte 16

Robot Controller

processor status byte 16
software status byte 16

Cm'rent Monitors
Z motor real 8 0-tbd amp
Them motor real 8 O-tbd
Radial motor real 8 0-tbd

Gripper motor real 8 0-tbd
processor I real 8 O- 1
processor 2 real 8 0-1

Temperature Monitors - Support Electronics Assembly
power distribution real 8
processor 1 nml 8
processor 2 real 8

Temperature Monitors - Get Away Special Container
basepme real 8
radiator real 8

tampl ma s
tamp2 real s
robot real 8

-20 +60 °C
-20 +60
-20 +60

-20 +60
-20 +60
-20 +60
-20 +60
-20 +60

Total Bytes



Hitchiker Avionics Interface Reauirements

Telemetry Format

Alternate 1 Second Frame

Mnerr_nic

SYNC
SYNC
SYNC
ID

OPSTAT
OSSTAT

CPSTAT
CSSTAT

Description T__v_ Lcn

sync byte 8
sync - byte 8
sync byte 8
frame idcn_cafion byte 8

Operating System
processor status byte 16
software status byte 16

Robot Controller

processor status byte 16
software status byte 16

Data Field byte 16

Range

Total Bytes



t-Iitchiker Avionics Interface Reouirements

Asyncronous Command RD
Customer Message

• ROMPS payload command blocks will require one or more customer message packets.

Embedded within the HH specified customer message format will be a customer
specified, generated and on-orbit processed _xmmaand block protocol.

• Contentsof _ incustomer messages:

customer In'otocolbytes

ASCII Strings(highlevelexperiment language)or Binary Data (processorload)
terminator

PRELIMINARY

User Interface Examples:

The schedule might look like this
DAY GMT EXP

1 1300 01
1 1320 02
1 1900 05
2 2000 04

The contents of Experiment 01 might look like this:
WHILE

N>10 .and. N<=20
DO

MOVE.SAMPLE.N.OVEN
PROCES S.N.OVEN.NORMAL

END
ENDWHR.E

However, for engineeringpurposes thelanguage supports the following:

MOVE.AXIS.name.position
STEP.axis.dir.distance.rate
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Robot Axis Control Concepts
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Autonomous Experiment Managment
System

Zymate Robot Controller

Southwest SC-4 Computer

,/

/,]-o( O,_-Ox'<_- i/ ./_-0 "_¢ _) " \ .
¢

) .
v"

SI',! e_ce o_;/_
/ f+

E e'---/_.,¢ T¢

: / l
,/y_,,I- '/;A_. - ic/i _ Z._%%,,-

¢
)_ _,_c'_ )

/ /

/

ORIGINAL PAGE !_;

OF POOR QUALITY



__1
__1

0
mr"

Z

0

L_

0

s-
o
Z

0

I--

u

._3 m
0 0

C c-
O 0

Z_J

t_

r"
0

o

C

.0

Ec
o

_U

Q

o o

c _

0

L..

U_

!

_- 0

U_
t_

c-
O

m"
0

0

0_



__1

0
k.-

0

E
0

0

J



6"-

I
u

0

._J

i

E
0
I--i

J

c_



PRECEDif_G - "'_

m

d_

EL

c"
_3

E
E
0

L__

0
L_ 0

>.

E
0



f

Ol

>,
L_

E
r"-"-

(3.)
I--

E
L

0

0

_.=

0

_.=
0

0

-.,%

N _=.J

¢) 0
_'=

¢)_= I
/._ I

II_ ° ,,,,,4

_1) I:=
o

_.,-

_-,-

_ o

o



C:

E
L_

),(

W

;>

E
@

.4--I

r.,P'j

_.e,

_r..#l

Q

_ .,.-,

u.l [--.

[.-,

r_

[.-,

::3

0"

_c



,2

C3

r-
I:D

E

O_
X

Ill

CO
0")
0
(.3
0
L_

r_

0

0



PRECEDh',_C :'.......

xa

i

u')

U')

>

U
q,>

.e---

E

U')
>..
CO

0")
CO!
(I;I
(-)I
Ol
L-.i
cLI

I

I
w, !

,-,-4

(iJ

E
©

,'.I



EasyLab" Command Structure

primitive Commands

Language Commands
&

Programming Facilities

i_Dlsk Drive Primitives --

System Prlmltlves

(Reaclsfrom serial
APPEND connectionto sys. rnana(jer;
DIR*

FORMAT*

LOAD (from ROM)

PYAPPEND*

SAVE*

DIC

WARMSTART
i

Math Express_ns
Comoaritors, Functions, Operators

-- Command Variables

Ir_put, Output, Bi-directlor_al

-- Dictionary Commands

Real Data, Real Data Arrays, String Data

-- String Operators

-- Program Control

N( )

R$( )

BSTR$(I,J,X$)

L()

Branching---E_TO, IF I THEN

Looping-_ / ENDDO

S . . I--_DULE WAIT /

ynchr°nlzatl°n-"---L_ MODULE WAIT

Pausing_MER( ) /
IWAIT FOR TIMER

Logging-IEE[SPLAY ON/OFF

Time_OCK

-- Input/Output*

Numeric, string, & HHOT input-i-i_PUT, INPUTS, INPUT#H

Screen & HHOT displayi-E_, PRINT, PRINTC, PRINT#H

Display design----_ASE, PROMPT, PFORMAT

... F_EN, CLOSE,

Data rIIe_------LERINT,, i, INPUT# 1

Other*

EP

LETE
W$

DUCE

*Not supported in SC-4 port.
SpAI_C OIJ 1491/ME 1.0

10.3
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Central Processor

Clock Frequency

Operating System

Onboard Memory
RAM
EEPROM
UVPROM

Hardware Vectored Interrupts

Timer/Event Counters

Input/Output Capability

Parallel I/O

Analog Input

Analog Output

RS-422 Serial I/O

SCSI Interlace

Mass Storage

Expansion

Size

Weight

Power

Preliminary Specification
SC-4 Single Board Spacecraft Computer

80C186/80C187 16 Bit

10 MHz

MS-DOS and VRTX Compatible

512t(. Bytes w/EDC
256K Bytes
64K Bytes

16 User Conligurable

6, Software Configurable, 120 ns Granularity

16 Input, 16 Output

32 Differen

4 Channels

2 Channels

1 Port

24M Bytes, F J3)__.
f

Internal Daug

7X12X2.25in

5 Lb (Approximate)

28v @ 5w (Approximate)

solution,

_latile

,ector
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Oven Control

Housekeeping Data
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-- SCL Scenario Script

-- Function Defines processing
-- script.

script experiment scenario

run = 1

gSample[run] = 1

gRack[run] = 1

gRack_Index[run] = 1
gTemperaturel[run] = 410

gTimel[run] = 90

gTemperature2[run] = 410

gTime2[run] = 90

run = 2

gSample[run] = 2

gRack[run] = 1

gRack_Index[run] = 2
gTemperaturel[run] = 410

gTimel[run] = 90

gTemperature2[run] = 410

gTime2[run] = 90

scenario for do_processing

OQO

run = 144

gSample[run] = 144

gRack[run] = 6

gRack_Index[run] = 8
gTemperaturel[run] = 200

gTimel[run] = 30

gTemperature2[run] = 200
gTime2[run] = 30

end experiment_scenario
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SCL Uplink Packet Definition

I SYNC

Byte Count

CID Type
HH Protocol

I ISCL Command ID
I

SCL Command Byte Count

ISCL Command Specific Parameters

I
I

Generic SCL Command
Packet

SCL Language Statemement ID

I

SCL Command Byte Count = 3
I

J Set Opcode I

I Relay 1 ID HB I

Relay 1 ID LB

SCL Command Packet

for "Set Relay 1"

I Check Sum I
_.===

HH Protocol
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F'mal Report
SwRI Project 15-9603

Page 3

Central Processor

Clock Frequency

Operating System

Onboard Memory
RAM

EEPROM
UVPROM

Hardware Vectored Interrupts

Timer/Event Counters

TABLE 1.2.2-1

Preliminary Specification

SC-4 Single Board Spacecraft Computer

80C186/80C187 16 Bit

10 MI-Iz

MS-DOS and VRTX Compatible

Input/Output Capability

Parallel I/O

Analog Input

Analog Output

RS-422 Serial I/O
SCSI Interface

Software Controlled Power Switch

Mass Storage

Expansion

Size

Weight

Power

512K Bytes w/EDC
256K Bytes w/EDC
640K Bytes w/EDC

16 User Configurable

8, Software Configurable,

Granularity

120 ns

16 Input, 16 Output
32 Channels, 12-bit Resolution
4 Channels, 12-bit Resolution
2 Channels

I Port
4 Each

24M Bytes, Read/Write Non-volatile with

Additional Battery

Internal Daughterboard Connector

7.25 X 12 X 2.25 in

3.7 Lb (Approximate)

28v @ 5w (Approximate)
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AMS Memory Map

FFFFF

EFFFF

64K BOOTSTRAP PROM

256K EEPROM

Unused 70K

Unused 48K

AFFFF

8FFFF

7FFFF

128K PERIPHERALS

64K MASS MEMORY
PAGE

UNUSED 256K

3FFFF

00000

Z56K USER RAM

256K USER RAM
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SC-4 EasyLab System Memory Map

ROM,IVT

Unused 32K

FFFFF

EFFFF

64K BOOTSTRAP PROM

AFFFF

8FFFF

7FFFF

Unused 238K

Z56K EEPROM

128K PERIPHERALS

64K MASS MEMORY
PAGE

Z56K EEPROM

3FFFF

256K USER RAM
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